AD-4135  447 


UNCLASSIFIED 


PRELIMINARY  RESULTS  ON  TIO  I TRAVELL ING  IONOSPHERIC 
DISTURBANCES)  OVER  EBR..IUI  OBSERVATORIO  DEL  EBRO 
ROOUETAS  I  SPAIN )  IONOSPHERIC  SECTION 
L  F  ALBERCA  ET  AL .  30  OCT  83  EOARO- TR -84 • 02  F/G  4/1 


■ 

■ 

■ 

■ 

■ 

■ 

END 

r‘s4 

OIK  FILE  CORY 


IWRO-TR'84-OZ 


SCIENTIFIC  REPORT  N*  3 


PRELIMINARY  RESULTS  ON  TID  OVER  EBRO 
FROM  TEC  DATA 


*  L.  F.Alberca  S.I. 
J.O.  C&rdus  S.I. 
E.  Galdon  S.I. 


OBSER V AT ORIO  DEL  EBRO 
IONOSPHERIC  SECTION 
ROQUETES  1 — 

(Tarragona)  Spain 


V,  •' 


DTIC 


ELECTE 
DEC  7  1983 


r 


D 


DISTRIBUTION  STATEMENT  A  ^ 

Appe&nd  lot  public  laUawl  •»  12  07 

nxiniimm  * 


041 


4  * 


GRANT  NS  AFOSR  79-00114  B  30  October  1982 

SCIENTIFIC  REPORT  NS  3 


PRELIMINARY  RESULTS  ON  TU>  OYER  EBRO 
FROM  TEC  DATA 


L.F.  Alberca,  s.I. 
J.O.  Cardiis,  s.I. 
E.  Galri<5n,  s.I. 


OBSERYATORIO  DEL  EBRO 
IONOSPHERIC  SECTION 
ROQUETES 

(Tarragona)  Spain 


THE  RESEARCH  REPORTED  IN  THIS  DOCUMENT  HAS  BEEN  SPONSORED 
IN  PART  BY  THE  AIR  FORCE  GEOPHYSICAL  LABORATORIES  THROUGH 
THE  EUROPEAN  OFFICE  OF  AEROSPACE  RESEARCH  OAR 
UNITED  STATES  AIR  FORCES. 

P MBTRIBUnON  STATEMENTir* 

(  Approved  for  public  release; 


4 


ABSTRACT 


- — ^Faraday  rotation  data  recorded  at  the  Ebro  Observatory  in 
January  1979' have  been  analyzed  by  the  maximum  entropy  method 
to  obtain  the  spectrum  of  TID's  travelling  through  the  sta¬ 
tion.  The  results  indicate  that  most  of  the  TID’s  in  this 
month  have  periods  shorter  than  30  minutes  and  appear  only 
between  7hr  and  20hr  UT.  Their  diurnal  variation  depends  on 
their  frequency.  A  less  sophisticated  analysis  of  the  data  of 
the  whole  year  shows  a  clear  seasonal  dependence  of  the  num¬ 
ber,  period  and  diurnal  variation  of  TID’s. 
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IggBQDTOTIflg* 

The  studies  of  the  travelling  ionospheric  disturbances 
(TID)  began  long  ago  with  the  experimental  works  of  Munro 
(1948,  1950,  1958),  but  the  theoretical  interpretation  of 
TID's  dates  from  paper  of  Hines  (I960)  that  has  become  cla 
ssic.  Since  then,  the  hypothesis  that  TID's  are  ionospherio 
manifestations  of  internal  gravity  waves  in  the  neutral  at 
Biosphere  has  been  progressively  confirmed  and  now  is  common 
ly  accepted. 

TID's  have  been  observed  from  records  of  different  para 
meters  related  to  the  Ionosphere,  obtained  by  different  me¬ 
thods:  the  reflection  height  of  radio  pulses  (cfr.  Munro, 
1958),  the  Soppier  shift  produced  by  changes  in  the  reflec¬ 
tion  height  of  radio  waves  of  highly  stabilized  frequency 
(Herron,  1974),  the  Faraday  effect  on  polarized  radio  waves 
from  beacon  satellites  (Titheridge,  1971),  etc. 

An  analysis  of  the  data  obtained  by  the  different  methods 
seems  to  indicate  that  TID's  can  be  divided  into  two  main 
groups.  Perturbations  of  long  period  (till  2  and  4  hours)and 
high  horizontal  speed  (between  400  and  1000  m  s-1)  appearing 
as  waves  of  a  few  cycles  (very  often  only  one), and  medium 
scale  perturbations,  with  periods  between  about  12  minutes 
and  1  hr  and  horizontal  speeds  between  100  and  250  m  s”1). 

This  second  group  can  be  subdivided  into  another  two: one  that 
eonsists  of  train-waves  of  several  cycles, usually  in  the  shor 
test  period  band,  and  another  that  contains  only  one  cycle  of 
longer  period  than  the  former  ones. 

The  sources  that  produce  the  different  perturbations  can 
also  be  different.  The  long  period  perturbations  seems  to  be 
caused  by  Joule  heating  of  the  Ionosphere  in  the  auroral  zone 
during  magnetic  substorms  (Chimonas  and  Hines, 1970,  Testud, 
1970,  Titheridge, 1971)  while  several  causes  have  been  poin-ted 
out  for  the  medium  soale  perturbations  besides  the  Joule  hea- 
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ting  of  the  auroral  zone  (Francis, 1974) ;  for  instances  the  equa 
torial  electrojet  (Chimonas,1970),  meteorological  perturbations 
in  the  lower  ionosphere  (Jordan, 1972,  Bertin  et  al.1975)  such 
as  turbulent  winds  (Tolstoy  and  Miller, 1975)*  Tornadoes  or  ty¬ 
phoons  (Hung  and  Smith, 1979;  Tustsui  and  0gawa,1973)»  etc., per¬ 
turbations  on  the  low  stratosphere  circulation  (Okuzawa  et  al„, 
1978)  the  supersonic  movement  of  the  solar  eclipse  shadow  (Ber¬ 
tin  et  al.,1977),  nuclear  explosions  (Rov/,1967)  and  other  kinds 
of  artificial  excitation  (Perkins  and  Francis, 1974) ,  etc. 

An  important  aim  in  TID's  studies  is  the  identification  of 
their  sources.  As  a  previous  step  to  do  it  in  a  general  way 
we  shall  obtain  the  daily  distribution  of  TID's  according  to 
their  frequency,  trying  to  find  the  influences  of  other  perio¬ 
dic  variations. 

METHOD  OF  AHALYSIS. 

We  use  Faraday  rotation  data  that  in  our  latitude  are  pro 
portional  to  the  total  electron  content  of  the  Ionosphere  along 
the  day.  The  data  were  obtained  from  the  signal  of  the  Italian 
beacon  satellite  3IRI0,  located  at  15e  W.  The  corresponding 
subionospheric  point  for  420  Km  ionospheric  height  was  at 
37.1»N,  1.52  W. 

Before  the  analysis  of  the  data,  we  separate  the  TID's 
from  other  unperturbed  variations  (diurnal, eta). Although  theo¬ 
retically  unnecessary,  this  separation  is  most  convenient  in 
order  to  prevent  TID's  of  being  masked  by  the  much  larger  re¬ 
gular  variations. 

The  period  of  the  unperturbed  variation  is  several  times 
greater  than  the  periods  of  TID's,  therefore, the  unperturbed 
variation  can  be  obtained  by  filtering  the  data  trough  a  low 
pasa  filter.  The  TID's  are  finally  separated  by  subtracting 
the  filtered  curve  from  the  original  data. 

We  used  the  Alavi- Jenkins  (1965)  filter.  It  is  a  running 


weighted  mean  of  the  form 
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Fl  >-  2(^>  1)  (1  *  "* J  sh~)  *  3 
where  f 4  +  j  and  Fi  are  respectively  the  original  and  fi¬ 
nal  values.  The  upper  limit  of  the  frequencies  that  can  pass 
the  filter  depends  on  the  value  of  m,  the  filter  length.  We 
fixed  the  filter  length  m=50  for  our  work.  With  this  filter 
length,  and  taking  into  acoount  that  contiguous  data  are  sepa 
rated  1.2  minutes,  all  waves  of  period  less  than  100  minutes 
are  eliminated  by  the  filter,  while  the  variation  of  period 
greater  than  250  minutes  remain  unohanged. 

The  m  values  at  both  ends  of  the  filtered  data  are  dis¬ 
torted  by  the  filtering  and  must  be  eliminated  in  subsequent 
analysis.  As  an  exemple,  we  show  in  fig,l  the  data  of  Jannua- 
ry  1st  1979  between  6h  50m  and  21h  10m.  The  results  of  filte¬ 
ring  the  data  with  different  filter  lengths  (m=10,  50,  60  and 
70)  appear  in  fig. 2.  As  can  be  seen,  all  perturbations  are 
eliminated  with  the  filters  of  length  m=50  or  greater;  but 
in  addition  to  that,  the  filters  of  **60  and  70  produce  a  too 
great  smoothing  of  the  two  diurnal  variation  maxima. 

The  perturbations  obtained  by  subtracting  the  different 
curves  of  fig. 2  from  the  curve  of  fig.l  are  shown  in  fig. 5. 
When  the  filter  length  is  increased,  the  low  limiting  frequen 
cy  decreases,  as  expected.  Each  of  the  two  very  sharp  peaks 
that  appear  in  all  curves  of  fig. 3  a  little  before  15  hr  and 
a  little  before  17hr  corresponds  to  one  erroneous  datum.  We 
left  them  in  the  figure  to  show  the  sensitivity  of  the  fil¬ 
ter. 

The  TIB's  separated  from  the  unperturbed  diurnal  varia¬ 
tion  can  be  analyzed  by  the  simple  Fourier  method  to  obtain 
the  periods  of  the  perturbations.  Nevertheless  this  method 
only  gives  frequencies  that  are  exact  multiple  of  the  funda¬ 
mental  one,  corresponding  to  the  analleed  interval.  Therefo¬ 
re  a  great  number  of  data  have  to  be  taken  in  each  analysis 
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to  obtain  enough  accuracy  in  the  determination  of  the  frequen¬ 
cies.  Such  an  increase  in  the  length  of  the  analized  interval 
diminishes  the  time  resolution.  To  avoid  these  difficulties  we 
used  the  maximum  entropy  instead  of  the  Fourier  method.  As  it 
is  well  known,  the  main  difficulty,  not  fully  solved,  of  this 
powerful  method  consists  in  the  right  election  of  the  filter 
length.  An  empirical  criterion  often  used,  suggests  a  filter 
length  about  25#  to  50#  of  the  series  to  be  analyzed,  for 
short  series  (less  than  10  periods  of  the  signal)  and  about 
5#  to  15#  for  long  series.  As  we  have  divided  the  curves  into 
intervals  of  two  hours  in  our  analysis  and  since  the  periods 
of  the  perturbations  we  are  looking  for  are  greater  than  12 
minutes,  we  used  a  filter  length  of  50#  in  accordance  with 
the  above  criterion.  Oh  the  other  hand  we  have  taken  the  con¬ 
secutive  two  hour  intervals  overlapped  one  hour.  With  this 
method  each  perturbation  is  contained  wi-ithin  one  interval  in 
most  cases. 

RESULTS. 

We  analyze  the  Faraday  data  of  January  1979  by  the  method 
just  described.  In  that  month  no  TIB  was  observed  between 
20UT  and  7UT  of  the  following  day,  therefore  we  eliminated 
this  period  from  the  analysis. 

We  obtained  the  frequency  expeotrum  for  each  two  hour  in¬ 
tervals  chosen  as  explained  above,  in  the  band  of  interest 
(between  10  minutes  and  94  minutes)  with  a  sweep  frequenoy  in 
crement  of  10  cycles  per  minute. 

P°.hth. 

The  TIB1 s  periods  found  for  the  different  two  hour  inter¬ 
vals  between  7hr  and  18hr  in  every  day  of,  the  month  are  shown 
in  figs.  4*  to  4a.  As  can  be  seen,  there  are> TIB's  of  very 
different  frequencies  every  day  disorderly  distributed  along 
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the  month.  In  spite  of  the  dispersal  of  points,  a  pattern  is 
apparent  in  the  distribution  of  periods.  In  fact,  most  of  the 
TID’s  have  periods  shorter  than  30  minutes,  and  the  number  of 
TID's  decreases  with  increasing  periods. There  is  also  another 
feature  that  increases  the  disorderly  appearance  of  the  points 
and  that  can  be  caused  by  the  method  of  analysis  itself.  We 
are  refering  to  the  fact  that  in  the  zone  of  the  short  periods 
two  points  corresponding  to  different  but  near  frequencies  of¬ 
ten  appear  at  the  same  hour  on  the  same  day.  In  the  method 
used  the  analyzed  curve  is  transformed  into  an  addition  of  pu¬ 
re  sinusoidal  waves.  For  instance,  a  dumped  sinusoidal  wave 
shall  be  considered  as  a  part  of  the  pulsation  resulting  from 
the  addition  of  two  pure  sinusoidal  waves  of  near  periods.  The 
ref ore  the  points  just  mentioned,  appearing  at  the  same  hour 
on  the  same  day  can  correspond  to  only  one  wave  of  an  interme¬ 
diate  period. 

We  show  in  fig.  5  the  number  of  perturbations  correspon¬ 
ding  to  different  periods  for  the  whole  mcnth.The  results  have 
been  normalized  to  obtain  in  the  vertical  axis  the  number  of 
perturbations  per  hour.  The  periods  have  been  distributed  in 
small  intervals  of  ten  minutes.  In  fig. 5a  all  data  have  been 
considered.  In  figs.5b-5d  only  the  data  corresponding  to  4  hour 
intervals  centered  respectively  at  9hr,  12hr,  and  15hr  have 
been  taken.  The  solid  lines  represent  only  aproximate  fittings. 

The  facts,  already  mentioned, that  TID's  number  decreases 
with  the  increasing  period  and  that  most  of  the  TID’s  have  pe¬ 
riods  shorter  than  30  minutes  are  apparent.  On  the  other  hand 
only  in  the  12hr  curve  the  highest  point  corresponds  to  the  pe 
riod  interval  between  10  minutes  and  20  minutes  while  in  the 
other  curves  the  maximum  corresponds  to  the  interval  between 
20  minutes  and  30  minutes.  This  can  indicate  that  the  shorter 
periods  tend  to  appear  at  midday. 

The  shape  of  all  curves  is  similar,  with  a  much  stronger 
slope  for  the  short  periods  than  for  the  longer  ones;  but  the 
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slope  corresponding  to  the  15hr  curve  is  clearly  smaller  than 
the  slope  of  the  other  curves.  This  difference  of  slope  is  cau 
sed  by  the  relatively  low  number  of  TID*s  in  the  short  period 
region. 


Diurnal  variation. 


The  distribution  of  the  perturbation  frequencies  that 
appear  at  different  time  of  the  day  for  all  days  of  the  month 
are  given  in  figs.  6a  to  6d.  The  periods  appear  in  ordinates 
in  a  logarithmic  scale.  The  hours  indicate  the  central  time 
of  the  two  hour  intervals  considered  for  the  analysis.  The 
blank  regions,  on  days  12  and  27  correspond  to  times  with  no  re 
cords  of  Faraday  angle.  The  blanks  on  other  daysf  for  instance 
on  31st,  correspond  to  times  without  perturbations.  Y/hat  has 
been  said  about  the  dispersal  of  points  of  fig. 4  is  also  valid 
for  these  figs. 

The  figs.  6a-6d  show  that  the  short  period  limit  of  the 
perturbations  remains  approximately  constant  till  about  midday. 
Shortly  after  this  time  the  points  of  smaller  periods  tend  to 
desappear  and  only  the  perturbations  of  longer  periods  remain. 

This  effect  is  better  seen  in  fig.  7  where  the  diurnal  varia 
tion  of  the  number  of  TID's  of  different  periods  is  shown.  The 
results  have  been  normalized,  as  in  fig, 5,  to  obtain  in  ordina 
tes  the  number  of  perturbations  per  hour. The  hours  correspond  to 
the  central  time  of  the  two  hour  periods  as  in  fig.  6.  The  pe¬ 
riods  considered  are  indicated  on  the  ourves  in  minutes. 

The  curve  corresponding  to  all  perturbations  has  a  small  sc* 
condary  minimum  at  lOhr  and  a  maximum  at  13hr;  from  this  time 
it  descends  steeply  till  17hr  when  reaches  its  minimum  value. 
The  curve  corresponding  to  the  periods  between  10  minutes  and 
30  minutes  showB  that  the  number  of  short  period  perturbations 
remains  almost  constant  till  midday,  increases  slightly  at  13hr 
and  decreases  quickly  from  this  time  to  17hr.»  The  number  of  per 
turbations  with  periods  between  30  min.  and  50  min  seems  to  be 
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a  little  higher  after  12hr  than  before  although  the  differences 
along  the  day  are  very  small.  Lastly  it  seems  that  the  perturba 
tions  with  periods  longer  than  50  minutes  do  not  have  diurnal 
variation. 

Although  only  the  January  curves  of  Faraday  angles  have 
been  measured,  a  first  statistical  analysis  has  been  done  with 
the  records  of  the  whole  year  to  find  the  TID's  diurnal  varia¬ 
tion  in  other  seasons.  She  results  indicates  a  greater  abundan 
ce  of  TID's  in  winter  than  in  summer  and  differently  distribu¬ 
ted  in  both  seasons.  The  number  of  perturbations  during  day-ti 
me  is  smaller  in  summer  than  in  winter.  On  the  contrary,  during 
night  there  are  more  perturbations  in  summer  than  in  winter.  In 
this  last  season  night  perturbations  practically  disappear.  The 
periods  of  the  night  perturbations  are  usually  longer  than  the 
day-time  ones.  The  last  result  would  be  in  agreement  with  the 
trend  shown  by  the  curves  of  fig. 7. 

As  it  is  well  known  gravity  waves  of  long  period  have  a 

more  horizontal  energy  propagation  than  the  short  period  ones, 

so  that  they  can  reach  greater  distances  with  small  dumping. 

Therefore,  the  long  period  perturbations,  that  prevail  in  late 

hours  and  during  night,  can  have  been  produced  far  away  from 
the  observing  station.  On  the  contrary,  the  short  period  waves, 

are  usually  produced  near  the  Observatory  and  their  appearance 
depend  strongly  on  the  Sun's  position. 

Soicher  et  al.  (1982)  find  for  Haifa  that  the  number  of 
TID's  is  maximum  in  winter  and  minimum  in  equinoxes.  According 
to  their  work,  there  is  a  different  daily  distribution  of  TID's 
for  the  different  seasons;  TID's  appear  most  frequently  between 
8hr  and  12hr  UT  in  winter,  between  16hr  and  20hr  in  equinoxes 
and  between  20hr  and  24hr  in  summer.  They  find  also  that  the 
periods  of  TID's  depend  on  the  season:  in  winter  the  periods 
of  TID's  are  less  than  20  minutes  and  in  summer  they  are  usua¬ 
lly  longer  than  40  minutes.  In  general  these  results  agree  with 
ours,  although  small  differences  exist.  These  discrepancies  can 
be  explain  by  the  different  methods  used.  For  instance, our  cri¬ 
teria  for  the  selection  of  TID's  probably  allow  a  greater  num- 


ber  of  them  to  be  taken  into  account;  therefore,  even  with  the 
same  set  of  original  data,  our  analysis  would  give  a  larger 
diurnal  interval  of  appearance  of  perturbations  and  a  wider 
band  of  the  periods  of  HD's  in  every  season  than  the  analy¬ 
sis  of  Soicher  et  al.  do. 
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CONCLUSION. 


The  Faraday  rotation  records  obtained  in  the  Ebro  Observa¬ 
tory  from  the  SIRIO  geostationary  satellite  signals  in  January 
1979,  have  been  digitized  and  analyzed  by  the  maximum  entropy 
method  in  order  to  obtain  the  frequency  spectrum  of  the  TID's 
travelling  through  the  Observatory.  The  results  indicate  that 
most  of  the  TID's  recorded  in  this  month  have  periods  shorter 
t&an  30  minutes.  The  number  of  TID's  decreases  strongly  when 
the  period  is- increased  above  this  value.  The  perturbations 
appeared  only  during  the  interval  between  7hr  and  about  20hr, 
and  their  diurnal  variation  depends  on  their  frequency.  The 
short  period  perturbations  (less  than  30  minutes)  appear*  at 
about  7hr,  their  number  remains  almost  constant  till  about 
midday  when, after  a  slight  increase  at  13,  decreases  stee¬ 
ply  till  the  end  of  the  interval.  It  seems  that  perturbations 
of  periods  between  30  minutes  and  50  minutes  tend  to  be  more 
abundant  after  midday  than  before  12hr.  Perturbations  of  lon¬ 
ger  period  do  not  have  a  clear  diurnal  variation  except  for 
the  fact,  already  mentioned,  that  they  do  not  appear  at  night. 

A  seasonal  dependence  of  the  diurnal  variation  of  TID's 
can  be  deduced  from  the  not  measured  records  of  the  whole 
year.  In  fact,  while  the  perturbations  appear  only  in  day-time 
during  winter, long  period  perturbations  are  also  observed  at 
night  during  summer.  The  number  of  the  perturbations  is  sma¬ 
ller  in  summer  than  in  winter. 

This  work  is  to  be  continued  vith  the  analysis  of  the  cur¬ 
ves  of  the  whole  year  in  order  to  obtain  the  seasonal  varia¬ 
tion  accurately  and  to  find  the  causes  of  the  different  beha¬ 
viour  of  short  and  long  period  perturbations. 


REFERENCES 


Alavi  and  G.H.  Jenkins 
Bertin,F. ,J.Testud  and 

1965 

Applied  Statistics,  14,  1 

L.Kersley 

Bertin,F,  J.Testud  and 

1975 

Planet. Space  Sci., £3,  493 

L.Kersley 

1977 

J. Atm. Terr. Phys. ,  39,  457 

Chimonas,  G. 

1970 

Planet. Space  Sci.  ,1J3,  583 

Chimonas, G.  and  C.O. Hines 

1970 

Planet. Space  Sci., 18,  565 

Francis,  S.2I. 

1974 

J.Geophys.Res. ,  79,  5245 

Herron,  T.J. 

1974 

Nature,  248,  213 

Hines,  C.O.  . 

I960 

Can.J.  Phys. ,38,  1441 

Hung.R.V.  and  R.  Smith 

1979 

J. Geomag. Geolectr. ,31,183 

Jordan,  A.R. 

1972 

J. Atmos. Sci. ,  29,  445 

Kunro,  G.H. 

1948 

Nature,  162.  886 

Hunro,  G.H. 

1950 

Proc.R.Soc.,  A202,  208 

Kunro,  G.H. 

0kuzawa,T.,  F.  Ohmi  and 

1958 

Auot. J.Phys. ,  11,  91 

0.  Tsukio 

1978 

Sol. Terr. Environ. Res, 

Japan,  2,  141 

Perkins, F. N. , and  G.H.  Fran 


i 

cis 

1974 

J.Geophys.Res. ,79,  3879 

1 

I 

Row,  R.V. 

1967 

J.Geophys.Res.  ,22.,  1599 

Soicher,H.,  Z.Houminer 

and  A.Shuval 

1982 

Radio  Sci. ,  JJ.,  1623 

Testud,  J. 

1970 

J. Atm. Terr. Phys. ,32.1793 

Titheridge,  J.E. 

1971 

J.Geophys.Res. .76. 6955 

• 

Tolstoy,!,  and  C.D.  Lliller 

1975 

J. Atm. Terr. Phys. ,37,1125 

-? 

Tsutsui,  I'.:.  and  l’.Ogawa 

1973 

Rep. Ionos. Space  Res. Ja¬ 

1  * 

pan,  27,  121. 

L 


REPORT  DOCUMENTATION  PACE 


1.  Report  Number 


4.  Title  (and  Subtitle) 

PRELIMINARY  RESULTS  ON  TID  OVER 
EBRO  FROM  TEC  DATA 


READ  INSTRUCTIONS 
BEFORE  COMPLETING  FORM 


3.  Recipient's  Catalog  Nunber 


6.  Performing  Org.  Report  Number 


9.  Performing  Organization  Name  and  Address 

OBSERVATORIO  DEL  EBRO 
ROQUETES  (Tarragona) 

Spain 


11.  Controlling  Office  Name  and  Address 


14  Monitoring  Agency  Name  and  Address 


8.  Contract  or  Crant  Number 
APOSR  -79-  01l4B 


10.  Program  Element,  Project,  Task 
Area  &  Work  Unit  Numbers 


12.  Report  Date 

31  Oct.  1982 


13.  Number  of  Pages 
24 


15. 


16.  A  12.  Distribution  Statement 

Approv  d  for  public  release;  distribution  unlimited 


18.  Supplementary  Notes 


19.  Key  Words 

Total  electron  content;  Faraday  rotation;  Travelling  ionosphe¬ 
ric  disturbances 

?0.  Abstract 

Faraday  rotation  data  recorded  at  the  Ebro  Observatory  in 
January  1979  have  been  analyzed  by  the  maximum  entropy  method 
to  obtain  the  spectrum  of  TID's  travelling  through  the  sta¬ 
tion.  The  results  indicate  that  most  of  the  TID's  in  this 
month  have  periods  shorter  than  30  minutes  and  appear  only 
between  7hr  and  20hr  UT.  Their  diurnal  variation  depends  on 
their  frequency.  A  less  sophisticated  analysis  of  the  data  of 
the  whole  year  shows  a  clear  seasonal  dependence  of  the  num¬ 
ber,  period  and  diurnal  variation  of  TID's. 


END 

DATE 

FILMED 

I  84 


